Kilic et al., 2010 Gene target Activation Denaturation Annealing/elongation Cooling Number of cycles E. coli 95°C for 5 min 94°C for 15 s 60°C for 45 s 50°C for 30 s 50 Staphylococcus spp. 95°C for 5 min 94°C for 15 s 60°C for 45 s 50°C for 30 s 50 C. jejuni 95°C for 5 min 95°C for 15 s 60°C for 60 s 40°C for 30 s 50 tetW 95°C for 3 min 95°C for 15 s 59°C for 45 s NA 45 mecA 95°C for 5 min 94°C for 15 s 60°C for 45 s 50°C for 30 s 50
Oligonucleotides for qPCR assays were designed using the software package Visual Oligonucleotide Modeling Platform version 6 (DNA software Inc. Ann Arbor, USA). A fragment of the gene encoding the blue fluorescent protein was used as a non-target control sequence. In order to produce a DNA fragment for spiking, a primerpair was designed for amplification of a 424 bp fragment from this gene (bfptrg-f/r). Amplification was carried out using the HotStar Taq Master Mix Kit (Qiagen, Westburg, the Netherlands) and 400 nM primers in a total reaction volume of 50 μl. Primer sets were designed using Visual OMP software Thermocycling conditions were as follows:
95°C for 15 min, 40 cycles at 95°C for 30 sec, 55°C for 30 sec and 72°C for 30 sec, followed by a final step at 72°C for 7 min. Thermocycling reactions were carried out in a Px2 thermal cycler (Thermo Electron Corporation, Breda, the Netherlands). The resulting PCR product was quantified by using the Quantus fluorometer and the Qubit dsDNA HS Assay Kit (Promega).
For detection of this gene, a hydrolysis probe and primers were designed which amplify a 78 bp region within this bfp fragment. All qPCR reactions were carried out in a final volume of 20 μl containing iQ Multiplex Powermix (Bio-Rad, Veenendaal, the Netherlands), 200 nM of each primer and 100-300 nM hydrolysis probes and 3 μl of DNA template. The multiplex real-time qPCR assays had been designed for an optimal annealing temperature of 60°C and the thermal cycling conditions were as follows: First enzyme activation at 95°C for 5 min, followed by amplification and detection by 45 cycles at 95°C for 5 sec and 60°C for 35 sec. Measurements were carried out on a Lightcycler 480 (Roche, Almere, the Netherlands). Analyses were performed on the instruments software:
LightCycler 480 Software release 1.5.0. SP3. Cq values were calculated using the second derivative method on the LightCycler using the DNA 1000 kit.
S.5
Model used for imputation of missings:
The imputation model consisted of a random effects model where readings on samples <LOD were accommodated by specifying a censored likelihood. The model parameters were estimated in a Bayesian framework, using only weakly informative priors. The model was fitted using MCMC algorithms as implemented in JAGS (Plummer, 2003) .
The model equations for the random effects model are as follows:
For readings on samples taken at the reference site: The parameters and represent the average readings at respectively the reference site and the (non-reference) measurement sites across measurement occasions. The random effect parameters are modelled as follows:
Random location-effect for samples taken at the (non-reference) measurement sites:
Random measurement occasion-effects for samples taken at the reference site ( ) and the (non-reference) measurement sites ( ): [ ] By specifying the random effects for the reference site and (non-reference) measurement sites to be correlated, we allow the temporal variability at the reference site to be linked to that at the (non-reference) measurement sites.
Random sample-effect for samples taken at the reference site ( ) and the (non-reference) measurement sites ( ):
The residuals for samples taken at the reference site ( ) and the (non-reference) measurement sites ( ):
where the are the random effects variances and is he covariance between and .
S.6

Structure of mixed models containing one livestock-related predictor
For Staph spp, E.coli, tetW and mecA: Y t,s ~ β 0 + υ s + β i X i(spatial) + refC (temporal) + ε Tables 1 and 2 and Supplementary Table S2 for complete overview of all predictors refC = measured concentration (ln copies per m^3) at reference site during that measurement period (temporal) refNP = sample outcome (negative or positive) measured at reference site during that measurement period (temporal) ε = residual error S.7
Structure of mixed models containing multiple livestock-related predictors
For Staph spp, E.coli, tetW and mecA: Y t,s ~ β 0 + υ s + β 1 X 1(spatial) + β 2 X 2(spatial) + β 3 X 3(spatial) + β 4 X 4(spatial) + β 5 X 5(spatial) + β 6 X 6(spatial) + β 7 X 7(spatial) + refC (temporal) + ε For C. jejuni: ln(P t,s /(1-P t,s )) ~ β 0 + υ s + β 1 X 1(spatial) + β 2 X 2(spatial) + β 3 X 3(spatial) + β 4 X 4(spatial) + β 5 X 5(spatial) + β 6 X 6(spatial) + β 7 X 7(spatial) + refNP ( ε is residual error Symbol Predictor (spatial) expressed in summation weighted distance number of animals present at a farm (n animals /distance in m) for all farms in the buffer X 1 N pigs weighted to distance in 3000m buffer (Σ(n/m)) X 2 N poultry animals weighted to distance in 3000m buffer (Σ(nm)) X 3 N cows weighted to distance in 3000m buffer (Σ(n/m)) X 4 N horses weighted to distance in 3000m buffer (Σ(n/m)) X 5 N goats weighted to distance in 3000m buffer (Σ(n/m)) X 6 N sheep weighted to distance in 3000m buffer (Σ(n/m)) X 7 N fur animals weighted to distance in 3000m buffer (Σ(N/m))
Supplementary information on the intercept by applying per gene target the above described model equation: Above LOD Summary Target -in duplo tested 0 out of 2 1 out of 2 2 out of 2 % at least 1 out of 2 tetW 11 8 216 95%
S.10 
Overview of Pearson correlations between endotoxin concentration, PM10 mass concentration; respectively, and gene targets DNA concentrations for concentrations over time measured at reference site (temporal correlation) and temporal adjusted site-average concentrations for the 61 measurement sites (spatial correlation)
Note. Concentrations expressed in ln copies/m^3 for gene targets, ln EU/m^3 for endotoxin, and ln µg/m^3 for PM10 Note. Mixed modelling was performed per animal species-specific livestock characteristic for each outcome. Associations were adjusted for temporal variation by taking into account concentrations measured at reference site. Exponent of estimate = estimate of association exponentiated to represent ratio difference in concentration OR = odds ratio CI LB/CI UB = 95% confidence interval; lower bound, upper bound; respectively Predictor variables truncated to 95 th percentile and then scaled to 10-90 percentile range, thus predictor values divided by 10-90 percentile range of that predictor Unit of variables (Σ(N/m)) Animal species included in table above meet the criteria set for each predictor of minimally one-third of sites having a nonzero value (thus animal species not included do not) Marked a then strongest association for that gene target Marked b then second strongest association for that gene target Marked c then third strongest association for that gene target Marked * then P-value < 0.05 S.14 
